The clinical and pathological features of 15 cases of malignant melanoma of the anal canal are described.
in a review of 1,222 cases of malignant melanoma found that 1-5 % were located in the ano-rectal region. Up to the end of 1960 reports of at least 157 cases have been found by us in the literature. However, there are few detailed accounts of the pathology of malignant melanoma of the ano-rectum, probably because few authors have experience of more than a few cases. Moreover, the very existence of malignant melanoma of the ano-rectum is not well known and some cases may have been mistakenly recorded as anaplastic squamous cell carcinoma or even anaplastic carcinoma of the rectum, for these tumours often present as rectal growths on clinical examination. Moore (1857) described a malignant melanoma which first affected the verge of the anus and later appeared higher up the rectum. Two cases were described by Maier (1858) and by Virchow (1861) and a further one by Paneth (1883) . Subsequent reports by Ball (1885), Tuffier (1888) , SchmidtPeterson (1888), and Heller (1901) reveal a total of 25 cases described up to the end of the last century.
In the present century a further 132 cases have been found by us, making a total of 157 to the present time (for references see bibliography).
Of all these contributions few discuss pathogenesis in detail, but those of Lindner and Wood (1936), Braastad, Dockerty, and Dixon (1949) and Delaney, Scudamore, and Waugh (1954) give the best descriptions of the pathology of malignant melanoma of the anal canal.
Fifteen patients with malignant melanoma of the ano-rectum were treated at St. Mark's Hospital during the years 1938-1959. Dukes and Bussey (1947) described two of these which were also included in a brief survey of nine tumours by Morson (1960a) .
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MATERIAL AND METHODS
A review of all benign and malignant tumours of the ano-rectal region in the records of this hospital is being pursued and has revealed the present total of 15 cases of malignant melanoma of the anal canal seen during this 22-year period. However, 10 of these have been seen in the last 12 years, which perhaps indicates a greater awareness of the diagnosis.
In all but four of these patients an operation was carried out for removal of the primary tumour. The surgical specimens were prepared by cutting along the anterior aspect and stretching them out on a metal frame. The specimen was then photographed and the extent of local and lymphatic spread assessed by anatomical dissection and microscopy. Because of this routine method and the museum preservation of some specimens, it has been possible to make an accurate assessment of the exact site of origin of the primary tumour in the 11 cases treated by excision. In particular, the relationship of the tumour to the dentate line or line of the anal valves has been assessed as accurately as possible.
All the histological sections were stained with haematoxylin and eosin and the presence of melanin was confirmed by Fontana's ammoniacal silver method.
CLINICAL FEATURES AGE The ages of the 15 patients varied from 41 to 75 with an average age of approximately 59 years. This is much the same as the age incidence of adenocarcinoma of the rectum and squamous cell carcinoma of the rectum and squamous cell carcinoma of the anal canal (Morson, 1960b) . SEX There were eight women and seven men. In squamous cell carcinoma of the anal canal there is a preponderance of women (Morson, 1960b) , whereas adenocarcinoma of the rectum is commoner in men (Dukes and Bussey, 1958 In 10 out of the 15 tumours varying amounts of melanin pigment were present, but in only three of these was the amount sufficient to be obvious on clinical examination and inspection of the tumour in the laboratory. Even then it was patchy in its distribution. In seven out of the 10 pigmented tumours the amount of melanin was very small in relation to the size of the growths. Allen and Spitz (1953) report that only two out of nine of their ano-rectal melanomas were pigmented and draw attention to the practical point that if reliance is placed on the finding of melanin for the diagnosis of melanocarcinomas of mucous membranes then about half of them will be missed.
In most cases the tumour was so large that all evidence of histogenesis at the microscopic level was destroyed. However, in three of the smaller growths there was clear evidence that the malignant melanoma was the result of proliferation of cells at the epidermo-dermal margin of simple squamous mucous membrane in the region of the anal valves (Fig. 4) . Reference has already been made to the small wart-like lesions adjacent to the primary growth in one of the surgical specimens. These have However the direction of spread was predominantly upwards into the lower rectum, particularly in the submucous layer. This preferential upward spread is also characteristic of squamous cell carcinoma of the anal canal (Morson, 1960b) . In one specimen multiple small submucous nodules of growth were present in the lower rectum. In two patients with very advanced disease, one of whom was inoperable, there were discrete small nodules of growth under the squamous mucous membrane of the anal canal below the line of the anal valves.
In seven out of the 11 operation specimens there were metastases in the superior haemorrhoidal group of lymph nodes. Four of these were Cl cases and three C2 cases as judged by Dukes' classification (Dukes, 1932) . The number of lymphatic metastases varied from one to 17, with an average of seven.
Inguinal gland involvement as judged by both clinical and pathological observations was present in four of the patients who were treated by excision of the rectum. In three of these patients the inguinal glands were involved at the time of operation and were present synchronously with haemorrhoidal gland metastases. In one patient the involvement of the inguinal glands appeared two years after operation. In another inoperable case the patient presented clinically with inguinal gland enlargement. The inguinal gland direction of spread in malignant tumours of the anal canal generally appears at a later stage of the disease than haemorrhoidal node metastases (Morson, 1960b One had massive submucous infiltration in the rectum, very extensive growth in the pelvis, and liver secondaries. He died nine months after operation. The other showed diffuse peritoneal spread, multiple secondaries in the liver, and many obviously involved intra-abdominal glands. All deposits were black. This patient died four months after admission to hospital.
Eleven patients had an excision of the rectum and anal canal with permanent colostomies. In only five of these, however, was the operation regarded as radical in the sense that the surgeon felt that he had removed the whole of the primary growth and all known metastases. In the remaining six patients the surgeon knew that either the primary growth or some of the metastases had not been completely removed and these are therefore classified as palliative operations.
Two of the 15 patients in this series died within one month of admission to hospital. The survival time of the remaining 13 patients varied from two months to three years and two months, with an average survival time of approximately nine months.
The survival of the five patients who had a radical operation with removal of the primary growth and all known metastases varied from five months to three years and two months, with an average survival rate of 151 months. In the patients treated by a palliative operation the survival varied from one to 18 months with an average survival time of only five months. In the whole series of 15 patients only one survived more than 18 months after diagnosis or operation. This was the only case of a small tumour in the series, being about 1 in. in diameter, and there were no lymphatic metastases in the operation specimen. Death occurred from metastases three years and two months after radical excision of the rectum and anal canal. The histology of this tumour showed no special features, being a typically pleomorphic type with numerous mitoses.
The survival rate in malignant melanoma of the anal canal is so poor that these relatively small differences in prognosis have little more than academic interest. It would appear from this study as well as from the prognosis of cases reported in the literature that the only hope of 'cure' in this type of anal canal tumour is diagnosis at a very early stage of the disease. Berkley (1960) has described one patient who survived nearly six years after excision of the rectum before dying from secondary deposits.
DISCUSSION
Many accounts of malignant melanoma of the anorectal region have described these tumours as arising from the rectum proper. But this is inaccurate, for it would appear from a study of the cases described here that they arise from the midportion of the anal canal. It is true that clinically many of these growths appear to arise from the lower third of the rectum. This may, however, be based on a lack of awareness of the true boundaries of the anal canal. Alternatively the presence of the main mass of the tumour in the rectum in some patients could be due to preferential upward submucous spread with re-eruption into the rectal lumen (Lindner and Wood, 1936; Braastad et al., 1949) .
It is likely that malignant melanoma of the anorectum usually arises from a squamous or closely related type of epithelium on or just above the line of the anal valves. A similar conclusion was reached by Braastad et al. (1949) . In this series there was no instance of rectal mucosa completely surrounding a primary tumour. If such a case occurred it would have to be established that the apparent primary tumour was not a manifestation of preferential upward submucous spread from a small primary in the region of the anal valves. However, it is still difficult to account for the pathogenesis of malignant melanoma high in the rectum as reported by Behrend and Behrend (1949) and Weston and Marren (1952) . In such cases the possibility of the intestinal tumour being secondary to a small primary of the skin must be considered.
In the three tumours in this series which showed any clear evidence of histogenesis the malignant melanoma appeared to be the result of proliferation of basal cells at the epidermo-dermal margin of squamous epithelium covering the anal valves. In this connexion the case report by Fitzsimmons (1955) of a very early malignant melanoma arising in an hypertrophied anal papilla is of particular interest. Malignant melanoma of the peri-anal skin has never been seen at this hospital during a period of 30 years' careful documentation of all malignant tumours. Nor has there been any case which presented primarily as a tumour of the lower anal canal or anal margin.
If it is accepted that malignant melanoma of the ano-rectal region arises from squamous epithelium then the histogenesis of primary tumours entirely above the line of the valves can be explained by the recorded fact (Walls, 1958) that squamous mucous membrane is often found just above this line and is not necessarily the result of metaplasia. There is no evidence that melanocytes or melanophores are to be found in rectal mucosa. In melanosis coli the pigment-containing cells are macrophages and it is not even certain that this pigment is true melanin. It is doubtful whether squamous metaplasia of rectal mucosa ever occurs. When squamous epithelium is present in the anatomical rectum (Dukes, 1949; Drennan and Falconer, 1959) it is more likely to be either the result of continuous upward spread of squamous epithelium from the pecten over chronically ulcerated rectal mucosa or to congenital ectopia.
It is necessary to enquire why malignant melanoma of the ano-rectal region should arise from epithelium at or just above the line of the anal valves in preference to other parts of the anal canal, rectum, or peri-anal skin. There is some evidence that the epithelium lining this part of the anal canal is particularly exposed to chronic irritation. For example, it is at this level that internal haemorrhoids, especially if they are prolapsing and ulcerating, become covered by a squamous type of mucosa growing upwards from the pecten. Furthermore, the anal valves and papillae, because they protrude into the lumen of the anal canal, are particularly exposed to trauma during defaecation which may be a factor in the clinical conditions known as 'papillitis' and 'cryptitis' (Hughes, 1959) . The hypothesis of chronic irritation has been invoked as a factor in the pathogenesis of malignant melanoma of the skin (Lewis, 1956) . Recently Cade (1961) had denied that there is any evidence for this view, although Allen and Spitz (1953) believe that it may play a part in some cases.
